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1020020076230 #^ 2002/12/26 

71^1 ^^^^ % ^7} A<$.^^$\ ^-^i 

^>7l ^*fl ^7l TflojE AV^^l *H #31 5. ol^c^^lcf. 

5. 1 
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1020020076230 #^ ^^>: 2002/12/26 

aVi^l^*}^ 711 o]e ^«o Vl 3 {Method of forming gate oxide layer in 

semiconductor devices} 

£ 2 £ 5t>TT ^"^^1 tr^ *K£^;4^1 7)] o]e AVsj-nV 1§^tfJ-«^ £A|^} 



*lH*Rr ^ ^ ^# ^ *fl#£] §^ ^E]» ^*fl7r| ^^^o] 5Jo}cf. 
<5> 7flA|°lH ^ofl o]a 7 Wx]S) # 

iH^ *r ZL _£.<*^ ^s. rc^V 4E1#, -e-711-, ^-4^ 
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n ^7) Tii oie ^s)-^ #-^°ii ^€ tii^i e^i^-g- #^^&i^oii ^^s)^ cf<y=tb 

¥*Vt11 ^c}. icl-eM, oi^ 7^ AVsj.^ ± ^ «.^o. ^*»fl sl^ ^*fl^ 

« <T al£^1^7>fil « 0 V7|f ^ 711 olS ^3K V 



&*ll^ n^}7] & tiJ-B^ & <a ^ oflfe- til£^l ^l^i 

^# =T^Rr ^1 ^-7^1^; ^>7l Afl^^o] ti>£^7l^oll ^^71^711- #±.X\ 

7)^ ^ilI D -||- ^*Rr ^ ^^^"fr ^*3*Hir *fl2 ^711^; #71 #oll 
711 o]E #3^* ^*Rr ^113 ^7^1 Sf; #7l tiV£^7l^-ofl ol^-^^- 7 > Wj-^SlS^- *>7l 
^7) 711 olM ^2l-^Bl# ^*Rr ^14 #7^ ol^o^tj-. 
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3M a>^W. -*7l *fl2 ^Tjl^r ^ ^7lxfloflA-l 750 vfl*] 1050°C A>o]^ 
<3= 20s 60s *M ^.oj.^ o.l ifl*l 100 torrA>ol^ <y-^ ( ot 0 5 SLM ^ 

*1 10 SLM Jl#2] 7>^1 f^iSlS <t*i^Kr %°] h}^*)*}*}. aJ- 7 ] ^4 # 

741^1 ^S\-*\x$^ <#7] 7\}o]^&r^ ^3*^* %^ T 5L #7] 7fl o] E a} 

s^v tfl^-ofl ^ o]^^- Sicf. ^71 ^^ol^-g- #e|sn|- ^(PUzma 

nitridation)^-^^- ^-*fl *§^*Rr ^o] w >^-^^>cf. a> 7 } ^4 #31^ 

W ^jeoIji, £ 2 q)7| £ 5a,5bfe ^--g- *K£^a}^ TflojE Aj-jr}. 

£ IS] afll #31 (S2) £ £ 2°fl 5=*m ia>^ 7^0] ( 4^^^- ^sg^Kr # 

■^JLJL ^cHH^r RCA ^^-g- ^^*Vcf. ol RCA 4^£r SPM SOI 
S. olnfl, 4j|o]s) S.^) ^€ a^a^i^o) Aj«. ^ o_ 7 j o<M tf o 

H2SO4+ H 2 0 2 + DI^ ^l^ojjo.^ ^T^H^ SPM 4^ ^*S*>i, T^AVsJ-^fiJ ^ ^ 

°\9l^ -R-71 ^^oluV Dl^-fl ^#1-^ NH 4 0H+ H 2 0 2 + DI^I ^SKr SC-1 Afl 

^ 4^th=k SPM ^yV^ 98%^ H 
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2 S0 4 4 30%$] H 2 0 2 1- 2-4: 1^1 v]S. ^^H^i 100°C °|^o) ja^ofl^ AV-g-s^ ^ 

^<L3-, %^>7)» *H7H7l7l t°l^(DI water )S 4^«fl 

^o^o> *V4. O.S., SPM ^1^<H1 Sl«flAl $Ms| -8-71 «-£#°l tfl«-^- ^ 

s\JL, SC-1 All 3 41 2l*iH SPM 41 3 4| £]*fl ^7ls>7ll & *><S# 

sj-^-o] ^T^tf. ojufl, SPM ^1^, SC-1 4*<H1 4^(H 2 0 2 )^^ sl^^^-S 41 

S**J-aJSl ^>2r ( chemical -ox ide)# ^tj-. ^e) a)-^^ 

^rsr^^ 71 ^ ( roughness 7>^1- 7l^S *H 

^ l^ilS ^Sp^ T^ofl 7^71] ^cf. 

>H34| ^R-^ ^ #^ 7} 31 ^, J^o} l-^oU o)sfl^ ^1 ol ^ ^ofl ^ 

°>7l5l7l nfl^-ofl, ti>cAl ^SHo]^ th=h ^-^^ RCA *\M^r ^ ZL 

^2r#41 HF(#^)# ^el^H ^"71 SPM ^4 SC-1 o> 7 ]^ *fl7^ 

^^M, *fll 3r3l(S2)^r ^£^71^(10) ^Hl ^£ 7}<£ #3^3)- ol 7 }<g 

^l7l*>7l ^ SPM ^4 SC-1 ^*fl ^^-4 

*1 ^T^Ji olcf. 

te^ll 71^(10)^1 1*l2KH 2 Anneal ing)^^^r ^*S*Rr ^M^. a o v 7 ] RCA 4^ 

€^ aV£^l 714^, ^W^l ^Sl^ ^7>^1 ^JEL* &^°\] #7\\ S\JL, 

o]£_M\ Dl^ltV ^ol #*13tt 7l^7l(RMS: 0361ol§»l- #7\] , °] 

S^7l^7ll- 7>^] 7^-g-, £-3l7lt}HH 750 xfl^l 1050°C £r-£, ^ 

20i£ 60^ a>o] ^o]-o] aI^V, of o 1 ufl^l 100 torrA>ol^ oj.^ ? 9^ 0 . 5 SLM tfl^l 
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^ 10 SLM <#^r 7>^1 ^2:&0.£. I^W. ^-71^ ^ ^ 

to«|-7(| £1^, ^71 ^ Qx\o\] o^ fl ^e)^7l^r ^Tfl ^t}. o] 

^^7Rr ^el^ 7]^- S<3 ^^s]^ ^ slJl^-s! s^-fr ^ 4^2}, 

7l^ ^3*1 ^ *3h]^- i&7V<4 ^^V^ Jit)- 7]^7l (RMS: 

0176 7 >^7fl ^4. ^e)^ ^7>7> ^ 3J*H| f^C* ^SlS)^, 

^ iLlB|( passivation layer)^lhE ^*S^>7fl ^tf. #7l <1^bH1 ^>-g-£]^ ^ 

# f^^(D2)3L a}-^}^ ^oj^ j^^. - oicf. 

^12 #7fl(S4)^r ^ 1^Bl» ^Al^-o.^^] ti>£^7l^- S^s] ^ j±Jl 

^^*>JL, ti>£^l 71^ X^2] 7iH 711- 7fl^«- ^ ^Tfl ^Cf. 

i^g-iLS, 5. is] *I13 #7fl(S6) ^ -£ 4o)l «}<4 ^ol ( ^-7] 7112 #7fi(S4)^ 

^r±<mz\7\ «V£*ll 7l#(10)^HI TflolE #5^(12)^- ^*Rr ^^l°lcf.. 0 l 

TflojE A>^(12)^: tiVS^l i^r^l t!" ^KE^l 7^1- Mg. o>u|ef o]^ 

TflolE tiVS 31 71^ ^^/£Leflo] ^A^lfe ^ Ufoj:^. 

^%^§- ^tW^ 54 o]o^ ^ TflolE aV^ov^ ^ s ^Xf^-^ (Thermal 

oxidation)- 0 -^ *f-v\]W *§<%^5L, #7l ^5}-^ #6j) ^^S)^ ^ f^ofl nj-gj. CVD 

°H, 5. 1^1 ^14 ^7fl(S8) % £5a 5E^r £ 5b^l t.}^ q 0 ) , # 7 1 ^ 

€ TflolE XVj^BKi2)ofl ^^s]» *r^*H ^^^(14a) H^r ^^^(Mb)^- ^ 
^"71^- ^"Ol ^^o_ojol ^171^ olJE.^1 71^(10)^1 TflolE 
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#2±^°\ Sf-v\}7\ ^*}- $r*}x]3L SHrC-fl, o] Til #3*-^ tf-nS- <?l*ti A oM 

TflolE^^- ^ a] 6(1 o)4- t ^ 5_*gS\x\ ^ #&l^-g- &=$o] £^5l7l ifl 

°l-gr ^°), Aj-71 TflojE ^^-(12)^ ^-Sfl 7l^S ^*Rr ^ 0- 7 > ^R^. 

°1» ^l*>7l ^Sfl TflolS #5^(12) ^oll ^5|.^S1» ^«8*>7fl 3 tfl , oj^ £ 

5a^l ^ £<>] ^Hea>3^.( 12 ) ^ofl ^sl^ ^^(SiN: 14a) -g- 

*rfe H o^3f £ 5b<Hl £^1€ ^ tIIoIeav^.^ ^jfofl ^^ol^-o. ^c$ t} ^ ^ 

-f^, A cM ^ 7>*1 ^ ^ 5. 5b°\] ^^o]-0_f,(i 4b )^. wj-^o] 

^^*>ZL7> ^ 01, Olofl^ Cf^- ^ 7>^1 « 0 >^0l - S AV-g-^Cf. ^-Al, 1- 

s}-^}. ^^-(piazma nitridation)^ f^cfs} sj-tj-a]- -§-,§- oj-g.^- -^e^ 

t}<£tr 7>i ^, NO 7>i N 2 0 7 r ^-§- A>-g-^ ^ flt).. SE, fe|-£n} ^^ofl 
°l-§-«: 4 s SJU, ^5^1^ ^fl*H <4eM #^^> ^^17> tii-g-^ 

cf. g=, #e}^p> ^Sj-^-g- A>-g-^>^ yg o_ t #^p> ^S)-^151 aV-g-^tH -y-^, 

4^, ^ TflojE AV^nV^A^ ^ ig*-^ J7^^ ^^*Vcf. 4 = 

^ 1*1^ llsJ-CRapid Thermal Nitridation: RTN)^* ^r-g-tr^r. NH3 7> 

^-^7l<>ilA-l RTP(Rapid Thermal process)!- °l-§-tr ^°}E-?}o] cflo]^ 
(Nitridation)l- ^Aj^Tlul-, N 2> NO, N 2 0 7>i -g-^7HH RTP £ 
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xr sN^(Furnace)<M <I*le1*rfe ^iHi 0 14. Sfe Qz* f^an} uj-o] e ej-o] ^o] 
^(Remote Plasma Nitr idat ionHl &^1-. °1°4- 1^5] 

(RTN)^ ^^^-S. 750 °C vH^l 950 °C ^M^l £rIE°lH ^^RVcf. 

5a^l -^-7) TflojE A_v^.nv ^ ^e]^. ^^(SiN: 14a)-°r ^*Rr ^SLS., 

<#7] ^sf-^-gr ALDCAtomic layer deposition), CVD (Chemical Vapor 

Deposition), JVD (Jet Vapor Deposition) JEE-fe PVD (Plasma-enhanced Vapor 
Deposition)^ «J-^o.s tg^*}^, 1 ^-tsfl ^*Hr ^o] w}^- 

<20> n^-e^, *fl4 t\] o]e Al^-^-ofl ^1 ^S^bH ^Sr, #7l TlH e 

^°fl ^f^°fl °1^1 34- w>£ ^1 7)^0.^ ol^o] « 0 v^i% 

<22> ^M^r ial£^ 71^: JL^o] ^17^^:711^ TflojE AVsl-BT-oj ^gj.^ 

sl^l* -§^H ^tr ^ 1HS€ #51*11 ^7>o] -i-^^g. a o v 71 c^^ll- ^Zj- ^1^*1 ^ 
^€ «l£^1^7>^ Ir^l-icf ci 7fl^d^ ^ $J^r. 

<23> 7flo]E A>2|.oV ^O.;- oj^fl igj-xg^ ^ ol^ ^-^o. 3= 7>^j £ 

31, ^, S^^-^S] iL-&3*l .^lTi^TJlSl- TllolEAl-^nVo, cj-^l- ^1 ofl 

O.S.^1 7fl^i^ ^ 
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71^- S.^ 7\*l7]% 7fl>}d*H, ^£^l7l^ a^ofl ilnVA ^^-0.^*1, 



5^ ^7>^ 1-^1-^ 7 fl^€ - ol^ jL^7f olr^-. 
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1] 

71^1 ^€ % -8-71 7><SAV^^ ^, l7ls ol^fl A>gj. 

[^^J- 2] 
[^t^ 3] 



16-12 



1020020076230 #3 U*}: 2002/12/26 

*r±. S-fl7lifl<*lM 750.vfl^l 1050°C ^r£, ^ 203L ifl^l 60^ ^>o] ^o)-o] 

^lTi, ^ 0.1 ifl*l 100 torr^H^ <g-^ , 0.5 SLM ifl*l ^ 10 SLM 7 ^ 

[^T 1 * 4] 
5] 

#7l TflolM^^- ^^-ofl $#«Hr 3* ^8 ^ «V£*lliM- 

6] 

#^n> ^SKPlazma nitridation)^* Jf-Sfl ^*Rr 3J-§: ^-^J^S. 
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7] 
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IS. 1] 



4) 



Hz *3 



S2 



S4 



S6 



S8 
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4] 




5a] 




[£ 5b] 



MINIMI 




16-16 



